Insulin and glucagon degradation by the kidney. I. Subcellular distribution under different assay condition.
Insulin and glucagon degradation by rat kidney homogenates and subcellular fractions was examined under a variety of conditions including high and low substrate concentrations, at pH 4 and pH 7, with and without glutathione. At high insulin concentration (4.1 - 10(-5) M) insulin degradation by the homogenate was greatest at pH 4 but at low insulin concentration (1 - 10(-10) M) insulin degradation was greatest at pH 7. At either high or low glucagon concentration glucagon degradation by the homogenate was greatest at pH 7. Glutathione at pH 7 stimulated insulin degradation at high insulin concentrations and inhibited insulin degradation at low concentrations; Glucagon degradation at pH 7 was inhibited at both high and low concentrations of glucagon by glutathionemseparation of kidney into cortex and medulla prior to homogenation produced a pattern of insulin and glucagon degradation identical to the whole homogenate but glucagon degradation by the medulla was greater than by the cortex. Examination of degradation by subcellular fractions revealed that at high concentration at neutral pH most insulin was degraded by the 100 000 X g pellet but at low insulin concentrations over 90% of the activity was in the 100 000 X g supernatant; At pH 7, at both high and low concentrations, most glucagon-degrading activity was in the 100 000 X g pellet, although the cytosol also had activity; At pH 4 most degradation occurred in the lysosomal fractions. Separation into cortex and medulla again showed similar distribution of activity as the whole gland with the medulla having more glucagon-degrading activity than the cortex. With low insulin concentrations the cortex 100 000 X g supernatant had higher relative specific activities than the medulla supernatant. Examination of recoveries of enzyme activity revealed that the subcellular fractions consistently had markedly less insulin-degrading activity than the original homogenate. This loss of activity was only discernible when insulin degradation was performed at pH 7 at low substrate concentrations. Comparable losses of glucagon-degrading activity were not seen.